Inspiratory and Expiratory Muscle Aids

NIV Difficulties
The NMD/SCI patients with bulbar functioning whose lips are too weak to grab a mouth piece for daytime NIV prefer to use nasal NIV diurnally rather than undergo tracheostomy ( Figure 2 ).(1) 
Volume and pressure control ventilation
With volume control ventilation volumes are delivered with a set back-up rate. High delivered volumes of 700 -1500 ml permit the adult patient to air stack, which improves pulmonary compliance and cough.
Body Ventilators
The IAPV or "Exsufflation Belt TM " is a body ventilator that continues to be useful for daytime support ( Figure 3 ).
An elastic air sac is cyclically inflated, moving the diaphragm upward for a forced exsufflation. During bladder deflation, inspiration occurs passively. If the patient is capable of GPB, volumes of air can be autonomously added to each IAPV cycle. 
Outcomes of Acute Management
Over 215 "unweanable" patients with NMD/SCI were extubated without resort to tracheotomy (9, 11) . Upon admission, supplemental oxygen was invariably discontinued, ventilator settings were adjusted to normalize EtCO2, with MAC up to every 30 minutes to clear secretions and normalize SpO 2 .
When other extubation criteria were also satisfied (Table 1) , the patients were successfully extubated. Extubation success was defined as not requiring re-intubation during the hospitalization (9,11). 
Lung and Chest Wall Mobilization
Glossopharyngeal Breathing
Patients with intact bulbar function can use GPB to go off the ventilator or when the ventilator fails day or night.
Two-thirds of SCI patients with no autonomous breathing ability can use GPB for autonomous breathing (3, 4) . The technique involves the use of the glottis to add to an inspiratory effort by pistoning boluses of air into the lungs.
It can be equally useful for NMD patients except for those with bulbar-ALS (3, 4, 14) .
Decannulation of Unweanable Patients
The principles of decannulating unweanable patients are essentially the same as those for extubation except that they require a pressure ostomy dressing until ostomy closure to use noninvasive ventilatory support.
Phrenic (EPP) and Diaphragm Pacing (DP)
Electric stimulation of the phrenic nerves (EPP) was demonstrated to support ventilation in 1948 (15) . A total of 700 pacemakers were implanted, yet relatively few were implanted for SCI patients with intact phrenic nerves by comparison to COPD patients and others for whom it was useless. This is similar to the current situation for DP that is futilely being used for ALS. To accomplish this, the physician must understand the noninvasive approach.
